
T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE

Date: Augus t 26. 1999
T i t l e : S a m p l e Preparation

A P P R O V A L S :

SOP No. MK-VBI70-05

Author: Morrison Knuds en Corporation _Date: Augus t 26. 1999

SYNOPSIS: Provides procedures and instructions for the preparation of soil samples for on-site
XRF and o f f - s i t e laboratory analysis.

Received by OA Unit
R E V I E W S :
T E A M MEMBER
EPA Region 8
Morrison Knudsen Corp.

S I G N A T U R E / T I T L E DATE

REV.
1
2

D A T E
8/4/99

8 / 2 6 / 9 9

R E V I S I O N D E S C R I P T I O N
Grinding of bulk soil prior to XRF analysis added
Siev ing sample to be performed a f t er drying instead of
prior to drying

MORRISON K N U D S E N CORPORATION
Response Action Contract No. 68-W7-0039

Q:\4994\1004\sop_prep.wpd

S O P N o . M K - V B I 7 0 - 0 5
Revision No. 2

Page 1 of 10



T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S A M P L E P R E P A R A T I O N

1.0 PURPOSE

The purpose of this procedure is to provide instructions to Morrison Knuds en personnel
assigned to the V B / I - 7 0 Projec t and their subcontractors for the preparat ion of soil
samples.

2.0 SCOPE

T h i s procedure covers activities associated with preparation of soil samples for
subsequent analysis by X-ray f luorescence spectrometry, induct ive ly coupled p la sma
spe c tro s copy, and/or b i oava i lab i l i ty tests.

3.0 R E F E R E N C E S

Method 6200 F i e l d Portable X-Ray Fluorescence Spe c t r ome t ry For The Determination Of
Elemental Concentrations In S o i l And Sediment

Spec trac e QuanX Laboratory X-Ray Fluore scence Analyzer Standard Operat ing
Procedure

Standard Operating Procedure for Chain of Cus tody and S a m p l e H a n d l i n g , SOP No. MK-
VBI70-02

Standard Operating Procedure for Equipment Decontamination, SOP No. MK-VBI70-07

Standard Operating Procedure for Inve s t iga t i on Derived Wast e Management, SOP No.
MK-VBI70-04

4.0 DEFINITIONS

N o n e
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S A M P L E P R E P A R A T I O N

5.0 RESPONSIBILITIES

The Sampl e Preparation Technician will be re spons ib le for overseeing sample receipt
and chain of custody both before and a f t e r the preparation process, and implementat ion of
the sample preparat ion process.

The F i e l d Supervi sor will be responsible for quali ty and production of f i e l d laboratory
operations.

The S i t e H e a l t h and S a f e t y O f f i c e r will be re sponsible for v e r i f y i n g implementat ion of
this procedure using sa f e laboratory practices.

The F i e l d Quality Assurance Coordinator will be re sponsible for overseeing proper
implementat ion of the quality control procedures, in c lud ing tracking of blind standard
samples , tracking of conf irmation sample s for o f f - s i t e laboratory analysis, and
s p e c i f i c a t i o n of sample labels to be used for blind s p l i t samples.

The S i t e Manager will be responsible for ensuring that personnel are proper ly trained to
this procedure.

6.0 R E Q U I R E M E N T S

6.1 General
6.1.1 S a m p l e preparation activit ies shall be performed only in areas des ignated for each

activity.

6.1.2 Eating and smoking are prohibited in all areas of the sample preparation area.

6.1.3 S a m p l e s generally will be prepared in batches consis t ing of twenty f i e l d samples.
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S A M P L E P R E P A R A T I O N

6.1.4 All non-dedicated equipment used during sample preparation must be decontaminated
prior to use as described in the Decontamination SOP ( M K - V B I 7 0 - 0 7 ) .

6.2 Equipment
S a m p l e drying trays
Permanent Marking pen
General purpose laboratory oven
#10 mesh s tainle s s steel sieve
#60 mesh stainles s steel sieve
S a m p l e bags
XRF cups
Mylar
S p a t u l a s
S t a i n l e s s steel spoon
Analyt i ca l balance accurate to 0.1 g, range of 0.1 g to 1000 g
Mortar and p e s t l e , 140 mL or greater (or mill equipped with Burundum cyl inder s)

63 Soil Mixing
6.3.1 Sel e c t samples to be prepared. Prior to opening the sample bag, knead the contents to

break up soil c lumps and mix approximate ly two minutes or until the soil appears to be
well homogenized. If the kneading process produces cohesive c lumps, that observation
will be noted in the Preparation Log.

6.3.2 Mix by turning the bag end over end s lowly a minimum of ten times, then using a large
s tainle s s steel spoon, stir the contents of the sample bag thoroughly.

6.4 Bulk S o i l Drying
6.4.1 Set the oven temperature to 103-105 C (not to exceed 115 C). Record the oven

temperature at least once dai ly in the S a m p l e Preparation logbook.
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
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6.4.2 Pour approx imat e ly 6 ounces of the sample into a pre-labeled ( 3 - X X X X X - R ) drying pan
and pour the remainder of the soil into a pre-labeled bag for archiving ( 3 - X X X X X - R A )
under chain of custody documentation. Spread the sample on the drying tray in an even
layer to promote even drying.

6.4.3 Check the oven temperature to v er i fy proper temperature has been reached. Place the
drying trays containing the samples into the oven(s). Leave the samples in the oven until
compl e t e ly dry as d e f i n e d by a s table sample weight. Es tab l i sh the drying time i n i t i a l l y
by recording weights for samples with varying soil moisture: 1) be fore drying, 2) at
estimated comple t ion, and 3) f o l l o w i n g an addit ional 15 minute drying time to confirm
stable weight. V e r i f y sample dryness for all samples by squeezing a portion of the
sample between a gloved thumb and f o r e f i n g e r . S a m p l e dryness is indicated by a lack of
cohesiveness in the soil. Document the sample drying time for each sample on the
S a m p l e Preparation Log.

6.4.4 When samples are dry, remove from the oven and place in the vent i lat ion area. Before
placing samples at the ventilation area, ver i fy that the blower is turned on.

6.5 Bulk Sieving
6.5.1 Pour the sample from the drying pan onto a #10 sieve attached to a catch pan. Shake the

sieve to pass the sample through the sieve into the catch pan. Dispose of any sample that
did not pass through the sieve into the waste soil receptacle.

6.5.2 Place the sieved sample into a pre-labeled ( 3 - X X X X X - B ) sample bag. Comple t e ly seal
the bag, then mix by turning the bag end over end s lowly a minimum of ten times.

6.5.3 Document the date sieving was performed for each sample in the S a m p l e Preparation Log
Sheet .
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
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6.6 Bulk Soi l Grinding and C u p p i n g
6.6.1 Using a s pa tu la , stir the contents of the sample bag thoroughly, then trans f er

approx ima t e ly 10 grams to the mortar.

6.6.2 Grind the soil using the p e s t l e for ten minutes or until all material is evenly ground to a
powder. If larger grained vegetation or soil materials remain, sieve the sample through a
#60 sieve.

6.6.3 U s i n g a spa tu la , fill the pre-labeled ( 3 - X X X X X - B ) XRF cup with soil f r om the mortar,
f i l l i n g cup Vi to % f u l l . Secure a piece of Mylar f i l m over the top of the cup to seal.

6.6.4 Prepare XRF quali ty control sample s as described in S e c t i o n 6.8.2. Dispose of any
unused ground soil into the waste soil receptacle.

6.7 Drying and Sieving Fine Fract ion Soil
6.7.1 S e l e c t e d archived bulk soil samples will be dried at a low temperature and sieved to

i solate the naturally occurring f i n e frac t ion using a #60 mesh sieve.

6.7.2 Set the oven temperature to 45-48 C (not to exceed 50 C).

6.7.3 Pour a p p r o x i m a t e l y 8 ounces of soil onto a pre-labeled ( 3 - X X X X X - R A ) drying tray and
spread in an even layer to promote even drying. Return the remaining soil to the archive.

6.7.4 Check the oven temperature to ver i fy proper temperature has been reached. Place the
drying trays containing the samples into the oven(s). Leave the samples in the oven until
c o m p l e t e l y dry as d e f i n e d by a s table sample weight. Establ i sh the drying time i n i t i a l l y
by recording weights for samples with varying soil moisture: 1) before drying, 2) at
estimated compl e t i on , and 3) f o l l o w i n g an additional 15 minute drying time to conf irm
s table weight. Conf i rm sample dryness for all sample s by squeezing a portion of the
sample between a gloved thumb and f o r e f i n g e r . S a m p l e dryness is indicated by a lack of
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cohesiveness in the soil. Document the sample drying time for each sample on the
S a m p l e Preparation Log.

6.7.5 When samples are dry, remove from the oven and place in the vent i lat ion area. Before
plac ing samples at the ventilation area, veri fy that the blower is turned on.

6.7.6 Pour the dried sample onto a #60 sieve attached to a catch pan. Shake the sieve to pas s
the sample through the sieve into the catch pan. Dispo s e of any sample that did not pass
through the sieve into the waste soil receptacle. Place the sample in the catch pan into a
pre-labeled (3-XXXXX-F) sample bag. C o m p l e t e l y seal the bag then mix by turning the
bag end over end s l ow ly a minimum of ten times. U s i n g a spa tu la , stir the soil thoroughly
and then fill the pre-labeled (3-XXXXX-F) XRF cup with soil f r om the sample bag,
f i l l i n g cup l/z to 3/4 f u l l . Secure a piece of Mylar f i l m over the top of the cup to seal.

6.8 Quality Control S a m p l e Preparation Procedure
6.8.1 S a m p l e preparation will be performed in an area separate f rom the XRF operations. The

sample preparation technician who prepares sample batches containing blind qual i ty
control samples may not per form analysis on those samples . The XRF analyst will not
observe the sample preparation and will not view the preparation logs in order to maintain
sample anonymity to the analyst.

6.8.2 Prepare each of f o l l o w i n g quali ty control samples at rate of one per twenty f i e l d samples
by f i l l i n g two XRF cups with soil ( f o l l o w i n g sample drying, sieving, mixing and grinding
procedures):

One laboratory d u p l i c a t e , labeled 3 - X X X X X - B ( o r -F)-DUP
• One blind f i e l d s p l i t , labeled with a unique sample ID from the labe l s de s ignated

for QC samples.

6.8.3 Prepare conf irmation sample s at a rate s p e c i f i e d by the EPA Remedial Projec t Manager
( i n i t i a l l y one per three f i e l d s ampl e s) by t rans f e rr ing approx ima t e ly 4 ounces from the
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prepared f i e l d sample bag ( f o l l o w i n g drying, bulk sieving, f i n e sieving where a p p l i c a b l e ,
and mixing; grinding of confirmation samples is not necessary) into a second bag and
l ab e l ing the confirmation sample with the identical sample i d e n t i f i c a t i o n (i.e., 3-
X X X X X - B or 3 - X X X X X - F ) . The confirmation sample will be submitted under chain of
custody to an o f f - s i t e laboratory for analysis by Method 601 OB (ICP) as described in the
Chain of C u s t o d y and S a m p l e H a n d l i n g SOP ( M K - V B I 7 0 - 0 2 ) .

6.8.4 Document the laboratory duplicate in the "Notes" column of the Fie ld S a m p l e
Preparation Log. Document the blind f i e l d s p l i t S a m p l e ID and original S a m p l e ID on the
QC Data Shee t for Blind Soi l F i e l d S p l i t s .

6.8.5 Prepare blind s tandards as directed by the F i e l d Quali ty Assurance Coordinator by f i l l i n g
a pre-labeled XRF cup with soil from the blind standard sample provided. If the standard
is not received pre-dried, sieved and ground, the sample will be prepared in accordance
with mixing, drying, sieving, and grinding procedures de ta i l ed above in Sec t i on 6.3,6.4,
6.5, and 6.6. Label the cup with a unique sample ID from the l i s t of sample labe l s
designated for QC samples. Document the blind standard when prepared on the
Performance Evaluation Standard (Blind S t a n d a r d ) QC Data Sheet.

6.8.6 Place 18 XRF cups for a single sample run into a s taging container for trans fer to the
XRF Analys t (the analyst will comple te the run with addi t ion of a standard reference
material and instrument blank).

6.9 Inves t igat ion Derived Waste Management
6.9.1 Remove the sample receptacle from under the venti lat ion hood and d i spo s e of its contents

into the waste soil drum when f u l l and at the end of each day.

6.9.2 Place all non-dedicated sample drying trays, sieves, catch pans, spa tu la s , and spoons used
during sample preparation in the receptacles for equipment decontamination.
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7.0 ATTACHMENTS

F i e l d S a m p l e Preparation Logbook Sheet
QC Data S h e e t , Blind S o i l F i e l d S p l i t s
QC Data S h e e t , Blind Performance Evaluation S a m p l e s
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A T T A C H M E N T S

F I E L D S A M P L E P R E P A R A T I O N LOGBOOK S H E E T
Q C D A T A S H E E T , B L I N D S O I L F I E L D S P L I T S
Q C D A T A S H E E T , B L I N D P E R F O R M A N C E E V A L U A T I O N
S A M P L E S
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V B I 7 0 F i e l d S a m p l e Prepara t i on Logbook Sheet
S a m p l eI D PrepBatchN u m b e r

C o n f i r m a t i o nS a m p l e Drying

D a t e / T i m eD r y i n gBegun
I n i t i a lW e i g h t D a t e / T i m eDryingEstimated tobe C o m p l e t e

W e i g h t D a t e / T i m eDryingC o m p l e t e
F i n a lW e i g h t

S i e v i n g

DateSieved Partic le SizeF r a c t i o n

B u l k(<2mm) F i n e(<250^m)

N o t e s

Page.



V B I 7 0 F i e l d S a m p l e Prepara t i on Logbook Shee t

S a m p l e
I D

P r e p BatchN u m b e r Drying

D a t e / T i m e
Drying
Begun

D a t e / T i m eDrying
C o m p l e t e

S i e v i n g

Date
Sieved P a r t i c l e S i z eFract ion

Bulk
(<2mm)^

F i n e
(<250Mml

C o n f i r -
mation
S a m p l e

( Y / N )

N o t e s

Page



VBI70 QC Data Shee t
Blind F i e l d S p l i t S a m p l e s

Date S a m p l e I D S a m p l e
C l a s s

BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD

O r i g i n a l
S a m p l e

Prepared
By

N o t e s
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VBI70 QC Data Sheet
Blind Standard

Date S a m p l e I D S a m p l e
Clas s

PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE

Lot
N u m b e r

A n a l y s i s T y p e
X R F C o n f i r m a t i o n

Prepared
By
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